Chinchillas were trained with shock-avoidance procedures to discriminate or detect pure-tone tYequency differences. Initial attempts at determining frequency-difference thresholds utilized a complex discrimination paradigm and a go-no-go response. Although discriminations of large frequency differences were obtained from chinchillas after considerable training, discriminations of small frequency differences could not be trained. Therefore, determinations of frequency-difference thresholds could not be made with the complex discrimination paradigm and the go-no-go response task. A simple detection paradigm, involving the detection of frequency alternation in an ongoing train of tone bursts proved to be a more successful technique. Frequency-alternation detection was quickly learned by six chinchillas, and frequency-difference thresholds were obtained with an adaptive sequential procedure. Psychometric functions were reconstructed from the threshold tracking data of chinchillas, and comparisons were made with differential frequency thresholds from cats and humans obtained by previous investigators. Differential frequency thresholds from chinchillas paralleled those from cats and were about twice as large. Differential frequency thresholds from humans were considerably smaller than from chinchillas, especially for low-frequency tones. When a constant detectability index was used to specify differential frequency sensitivity in chinchillas, chinchilla and human differential sensitivity functions paralleled one another. Human differential sensitivity was about ten times better than that of the chinchilla.
INTRODUCTION
Since the time when Miller (1964) first welcomed the chinchilla to investigations of the auditory sensory system, knowledge of the chinchilla's auditory capabilities has grown substantially. As an experimental "listener," highly devoted to animal psychophysics, the chinchilla has repeatedly demonstrated his cooperativeness by "sitting" for critical-ratio experiments (Miller, 1964) , critical-bandwidth experiments (Seaton and Trahiotis, 1975) , and temporal-summation experiments (Henderson, 1969) . He has learned to recognize and discriminate among novel sounds of modern civilization (Luz, 1969) . He has given us insight into the frequencyresolving capabilities of his auditory system by "jumping" reliably throughout tedious determinations of psychophysical "tuning curves" (McGee, Ryan, and Dallos, 1976). He has even taken on the challenge of decoding the sounds of human speech (Burdick and Miller, 1975; Kuhl, 1976) , to hint to us that human speech is "not that special." As a friend to man, the chinchilla has begun to compete strongly with the cat in nearly all areas of auditory sensory investigation except one--frequency discrimination.
The present report describes our attempts, both successful and unsuccessful, to enlist the chinchilla's participation in studies of frequency discrimination.
I. RECOGNITION OF FREQUENCY DIFFERENCES

A. Single dyads, go-no-'go response
Our originat goat was to develop psychophysical procedures that would allow efficient acquisition of frequency-discrimination behavior from the chinchilla. We wanted a procedure that could be used to obtain difference limens for frequency and could also be used to obtain discriminatory behavior for acoustic stimuli more complex than simple pure tones. and Miller, 1975; Kuhl, 1976) , we reasoned that the chinchilla should have little difficulty discriminating a pair of tones that had the same frequency from a pair of tones that had different frequencies.
We began our experiments with the paradigm shown in Fig. 1 . It is similar to that used by Cornwell (1967) to study frequency discrimination in cats. Our paradigm involved frequency-difference recognition of two pure tones: one tone (A) was 1000 Hz and the other (B) was 2200 Hz, a frequency difference of 1200 Hz. Whenever a pair of tones was presented that differed in frequency by 1200 Hz (AB or BA dyads), the animals' task was to and false-alarm rates less than 0.30) within the ten sessions (see Table I ) that we considered to be a reasonable number of training sessions for our purposes. Admittedly our criteria were strict, but we did not wish to require more than ten training sessions just to develop the discriminative response. Our goal was to shape discriminative behavior to its limit, at the difference [imen for frequency, and to accomplish this at many different frequency regions.
B. Multiple dyads, go-no-•go response
We then reasoned that the chinchilla may require more "looks" at the dyadic stimuli than we were giving them in the single dyad paradigm. Therefore, we initiated a multiple dyad paradigm similar to that used by Thompson (1960) to study frequency discrimination in cats.
The duration of our tones was decreased from 1.0 to 0.25 s, silent intervals between tones were reduced from 0.5 to 0.15 s, and five dyads were presented during each trial instead of just one dyad per trial. Nineteen chinchillas were trained on multiple dyad frequency-difference recognition tasks, utilizing frequency differences from 1200 to 200 Hz.
Again we were mistaken. None of the chinchillas trained with the multiple dyad paradigm could learn the discrimination task in the ten sessions required to meet our criteria of training efficiency. To elaborate, consider the following argument. During the recognition tasks, a trial light was illuminated to define a "listening" interval for the chinchilla. Pairing the trial light with the eventual threat of shock resuits in the trial light acquiring some secondary negative reinforcing properties, which we assume would tend During the first five sessions of training, performance exceeded our criteria; hit rates were greater than 0.70, and false-alarm rates less than 0.30. The performance data of the two chinchillas shown in Fig. 4 are representative.
Criterion hit rates were reached in only three sessions. When catch trials were introduced, about the fourth or fifth session, performance more than satisfied the false-alarm-rate criterion.
Frequency differences between tones A and B were varied during training, starting at the very first training Instead of a constant interval change in frequency difference each time a hit or a miss was made, we employed a constant ratio change in frequency difference. Our reasons were both practical and theoretical. To maintain performance in our chinchillas we found it necessary to begin each session with a large frequency difference. Then, with each successive correct response, an animal's behavior was gradually generalized to progressively smaller frequency differences.
If we had used constant interval changes in frequency difference, the length of the training sessions would have been impractical. From a theoretical point of view, the appropriate changes in frequency that correspond to equally perceptible changes in pitch magnitude are closer to equal-ratio changes than to equal-interval changes. The ratio scale we chose was logarithmic to the base two (2•=). For example, at the beginning of a training session Af might be set to 2•ø= 1024 Hz. After a correct response, the next Af would be set to 2•= 512 Hz. Following each hit or miss, a constant was subtracted or added from the previous exponent. Decrements and increments in Af between tones A and B were specified as constant integer changes in the logarithm to the base two. Frequency differences were essentially treated as exponents during the entire experiment-during threshold tracking, during threshold calculation of the raw tracking data, and during calculation of average frequency-difference thresholds. Transformations from exponents to Af in Hertz were not made until the end of the experiments. Therefore, all averages of frequency-difference thresholds are geometric averages and not arithmetic averages. Table  III Variability among repeated threshold estimates for individual chinchillas cannot be meaningfully expressed as Af in Hertz, because the step size during threshold tracking was logarithmic.
However, in terms of step size, the standard deviations were reasonable. None of the chinchillas obtained a standard deviation larger than 2.0, and on the average, the standard deviation among repeated threshold estimates was 1.4. Average standard deviations among chinchillas for different test frequencies varied from 1.3 to 1.5. Variability in the averaged thresholds among animals was also reasonable. In terms of step size, the standard deviation at any of the six test frequencies did not exceed 0.70 (Table III) .
Mean and median frequency-difference thresholds for the group are included in Table III ferences and intercept differences to contend with (see Table IV ). At 250 Hz the ratio of predicted Af for chinchillas and humans is 13.6, at 1000 Hz the ratio is 10.6, and at 8000 Hz the ratio drops to only 4.0. However, this does not necessarily mean that at low frequencies humans are 13.6 times more sensitive to frequency changes than chinchillas, and only 4.0 times more sensitive at high frequencies.
There are procedural differences in the psychophysical paradigms used to obtain Consistent decreases in hit rates are seen for progressively smaller frequency differences, until hit rates are about the same as false-alarm rates (the spontaneous jumping rates or operant levels). The averaged differential thresholds, obtained with the threshold tracking procedure described earlier, are shown by arrows pointing to the abscissa in Fig. 7 . Differential thresholds correspond approximately to the region of 50% hit rate. If false-alarm rates were constant at all frequency differences and for all test frequencies, one could claim that those averaged differential thresholds, obtained with our threshold criteria, are valid estimates of chinchilla differential threshold; they would be valid as long as differential threshold is defined only as the frequency difference at which chinchillas perform at a 50% hit rate. The false-alarm rates, however, are not constant among test frequencies.
Neither are they constant for different frequency differences.
In Fig. 7 , for example, false-alarm rates at 1000 Hz increase progressively as the threshold testing session progresses. False-alarm rates are low at the beginning of a test session when large frequency differences are tested. False-alarm rates become progressively larger as the test session continues and smaller frequency differences are introduced. At 8000 Hz, false-alarm rates are relatively constant throughout the test session and therefore throughout the range of frequency differences tested. It appears that chinchilla operant levels change over time during a thresholdtest, or they change from one frequency difference to another, or both. Since the slopes of psychometric functions are so drastically different for chinchillas and humans, questions arose about the appropriate detectability index to use when comparing differential sensitivity between these two species. What point on the psychometric function will allow a valid interspecies comparison? We were unable to resolve that issue, and alternatively chose to compare chinchilla and human differential sensitivity at several detectability indices.
Equal detectability A f funct/ons
From the linear regression equations in Table V IOOO mance index cannot be made. One can only speculate that if the proper response mode was employed, a response mode more compatible with a chinchilla's normal activity than the conditioned avoidance response, differential thresholds might be realized that are even closer to those obtained from humans.
